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 Canonical weight function data 1 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































X(t)=f1(t,Z1) Y(t)=f2(t,Z2) σ12 τ¯1 τ¯2 ρ¯c ρ¯d
1 (t+Z1)3+(t+Z1)2+3(t+Z1) (t+Z2)2+ 78(t+Z2)−10 0.8 0.4861 0.4874 0.7448 0.7098(0.0657) (0.0711) (0.0898) (0.1139)
2 sin(t+Z1) cos(t+Z2) −0.7 0.3084 0.2774 0.5367 0.3605(0.0923) (0.0835) (0.1004) (0.11)
3 (t+Z1)2 (t+Z1)4 1 1 1 0.9566 0.922(0) (0) (0.0118) (0.0125)
4 (t+Z1)2+7(t+Z1)+2 ((t+Z2)2+7(t+Z2)+2)3 1 1 1 0.9989 0.7779(0) (0) (0) (0.0347)
5 (t+Z1)2+7(t+Z1)+2 1−((t+Z2)2+7(t+Z2)+2)3 1 −1 −1 0.999 −0.78(0) (0) (0.0009) (0.0275)
6 exp(t+Z1) (t+Z2)3+(t+Z2)2+3(t+Z2) 0.6 0.4047 0.4138 0.5098 0.5682(0.0811) (0.0751) (0.1431) (0.1301)
7 exp(t+Z1)2 cos(t+Z2) −0.8 0.3097 0.2982 0.3101 0.0408(0.0922) (0.1035) (0.07) (0.1458)
8 sin(t+Z1) (t+Z2)2 0.4 0.1080 0.1059 0.3382 0.1647(0.1035) (0.1021) (0.1132) (0.0916)
9 (t+Z1)2+9(t+Z1)−5 cos(3t+Z2) 1 −0.7198 −0.9476 0.9334 −0.7244(0.0853) (0.0358) (0.0458) (0.0562)
10 exp(t2+Z1) (t+Z2)2−8t+Z2 0.9 0.3621 0.5991 0.8544 0.4620(0.1078) (0.0706) (0.0485) (0.1215)








































samplesize Model1 Model1 Model2 Model2
τ¯1 τ¯2 τ¯1 τ¯2
25 0.4035 0.4017 0.2809 0.3014
(0.1285) (0.1129) (0.1475) (0.1429)
50 0.4044 0.4190 0.3084 0.2774
(0.0719) (0.0724) (0.0923) (0.0835)
100 0.4130 0.4047 0.2882 0.2945
(0.0575) (0.0495) (0.0600) (0.0636)
150 0.4093 0.4094 0.2999 0.2880
(0.0394) (0.0485) (0.0517) (0.0489)
1000 0.4077 0.4096 0.2903 0.2945
(0.0162) (0.0185) (0.0219) (0.0196)
Tables2.3:Sensitivitytothenumberofpointsinthediscretization
numberofpoints Model1 Model1 Model2 Model2
τ¯1 τ¯2 τ¯1 τ¯2
25 0.3992 0.4168 0.2979 0.2897
50 0.4044 0.4190 0.3084 0.2774
100 0.4054 0.4135 0.2846 0.2802
150 0.4153 0.4065 0.2912 0.2801






















company1 company2 τ1 τ2 ρc ρd
Antena3T.V. Abertis −0.3128 −0.3058 0.4464 −0.4338
A.C.S. Acerinox −0.2606 −0.2511 0.3874 −0.3664
Altadis Acciona 0.3860 0.3918 0.4926 0.4396
B.B.V.A. Bankinter 0.4363 0.4635 0.6759 0.6662
Cintra Endesa −0.1870 −0.1823 0.0808 −0.0522
Enagas F.C.C. −0.2464 −0.2464 0.4142 −0.39
Ferrovial Gamesa −0.0702 −0.0562 0.3158 −0.2056
Gas Natural Iberdrola 0.3478 0.3511 0.4261 0.4238
Iberia Indra A −0.0187 0.0177 0.0668 −0.0382
Inditex Mapfre −0.1512 −0.1291 0.3071 −0.2927
Metrovacesa Popular −0.3053 −0.3406 0.4619 −0.4494
NH Hoteles R.E.E. −0.1193 −0.1125 0.3313 −0.3179
Repsol Y.P.F. Sabadell 0.4846 0.4872 0.7633 0.7614
Santander Sogecable 0.1199 0.1131 0.1845 0.1511
Sacyr Valle Telef´onica −0.2767 −0.2687 0.3669 −0.3553
A.G.S.Barcelona Telecinco −0.1431 −0.1142 0.2172 −0.2037
Uni´onFenosa Antena3T.V. −0.4489 −0.4502 0.7756 −0.7697
Antena3T.V. Altadis −0.6249 −0.6690 0.7807 −0.7745
Antena3T.V. F.C.C. 0.5670 0.5827 0.7718 0.7641
Antena3T.V. Popular 0.6663 0.6677 0.8307 0.8354
Antena3T.V. Telef´onica −0.6967 -0.7011 0.8655 −0.8628
Antena3T.V. Telecinco 0.5892 0.5916 0.8032 0.7983
Abertis Acciona 0.6296 0.6126 0.8264 0.8179
Abertis Enagas 0.5686 0.5586 0.7699 0.7618
Abertis Inditex 0.5953 0.5994 0.8232 0.8107
Abertis R.E.E. 0.6147 0.6052 0.8125 0.800
Abertis A.G.S.Barcelona 0.6969 0.7068 0.9041 0.8934
A.C.S. Sacyr Valle 0.7132 0.7268 0.8969 0.8870
Acciona Endesa −0.6592 −0.6694 0.8243 −0.8130
Acciona Iberdrola 0.7550 0.7615 0.8953 0.8908
Acciona Santander 0.7587 0.7720 0.9273 0.9154
Acciona Uni´onFenosa 0.7587 0.7581 0.8861 0.8766
Bankinter Sabadell 0.7941 0.8033 0.9511 0.9482
F.C.C. Popular 0.6262 0.6310 0.8439 0.8375
Iberdrola Uni´onFenosa 0.8229 0.8195 0.9681 0.9655
Mapfre NH Hoteles 0.6945 0.7125 0.9065 0.9008
NH Hoteles Repsol Y.P.F. 0.7221 0.7377 0.9021 0.8982
41
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Nearest neighbors with five groups (Group 1)
Figure2.3:Firstgroupofcompanies.











Nearest neighbors with five groups (Group 2)
Figure2.4:Secondgroupofcompanies.


























Nearest neighbors with five groups (Group 4)
Figure2.6:Fourthgroupofcompanies.











Nearest neighbors with five groups (Group 5)
Figure2.7:Fifthgroupofcompanies.






























































































GEN1 GEN2 τ1 τ2 ρc ρd
RB1 CCNG1 −0.3425 −0.3996 0.8296 −0.3266
TRAF5 CLU −0.3975 −0.3383 0.7322 −0.2461
MAPK9 SIVA 0.3298 0.3890 0.9031 0.4665
EDG9 ZNFN1A1 −0.1839 −0.3858 0.9081 −0.011
IL4R MAP2K4 0.2656 0.2706 0.9063 0.4193
JUND LCK −0.2146 −0.2114 0.9311 −0.4443
SCYA2 PPSGKA1 −0.1522 −0.2622 0.6055 −0.1518
ITGAM CTNNB1 0.0962 0.0317 0.8491 0.2373
SMN1 CASP8 −0.0338 −0.1755 0.9311 −0.7743
E2F4 PCNA 0.3869 0.4989 0.9394 0.6312
CCNC PDE4B −0.3087 −0.5687 0.8562 −0.5738
IL16 APC −0.2474 −0.3192 0.7916 −0.1763
ID3 SLA −0.4027 −0.4334 0.8905 −0.7363
CDK4 EGR1 0.1734 −0.2421 0.9605 0.2091
TCF12 MCL1 0.3467 0.2960 0.9610 0.8361
CDC2 SOD1 0.0486 0.4080 0.9749 0.4871
CCNA2 PIG3 −0.4017 −0.4820 0.9361 −0.3394
IRAK1 SKIIP −0.0560 −0.1871 0.5658 0.1197
MYD88 CASP4 0.4778 0.4376 0.9266 0.2225
TCF8 API2 −0.0063 −0.1966 0.9292 0.5261
GATA3 RBL2 0.3467 0.4038 0.9352 0.5604
C3X1 IFNAR1 0.2653 0.3805 0.8923 0.6694
FYB IL2R6 −0.0782 0.5254 0.9301 0.3324
CSF2RA MPO −0.4588 −0.4778 0.9048 0.0831
API1 CYP19 −0.3245 0.1036 0.9116 0.1227
CIR CASP7 −0.2220 −0.3827 0.8003 −0.2234
MAP3K8 JUNB −0.3044 −0.4630 0.8913 −0.6764
IL3RA NFKBIA −0.4165 −0.3848 0.7861 −0.1457
LAT AKT1 −0.3404 −0.1649 0.8210 −0.0764
RB1 MAPK9 0.5328 0.6964 0.9767 0.7740
RB1 CASP4 −0.4567 −0.4207 0.9672 −0.4748
TRAF5 LCK 0.3647 0.5856 0.8970 0.4583
TRAF5 ITGAM −0.4820 −0.5941 0.9494 −0.6519
TRAF5 CTNNB1 0.4397 0.5920 0.8145 0.2573
TRAF5 CSF2RA −0.5116 −0.6342 0.9318 −0.6458
EDG9 C3X1 0.5370 0.7030 0.9626 0.6056
ZNFN1A1 CASP8 −0.2611 −0.63 0.9467 −0.4740
IL4R ITGAM 0.4926 0.5856 0.9611 0.8036
MAP2K4 IL16 0.1078 0.1015 0.6217 0.0634
JUND SMN1 −0.5846 −0.4419 0.9528 −0.6019
46
AKendalcorrelationcoefficientforfunctionaldependence
GEN1 GEN2 τ1 τ2 ρc ρd
JUND RBL2 −0.5032 −0.5370 0.9556 −0.8009
LCK CCNC 0.3499 0.6660 0.9499 0.8214
PPSGKA1 FYB −0.0159 −0.8161 0.9582 −0.6983
CASP8 PIG3 0.6755 0.6321 0.9420 0.7787
CASP8 CSF2RA 0.50 0.6660 0.9868 0.8401
CASP8 IFNAR1 0.2886 0.3848 0.9602 0.7518
PDE4B JUNB 0.5081 0.5370 0.8908 0.7173
IL16 EGR1 0.3319 0.0751 0.6167 0.6823
IL16 SOD1 −0.1290 −0.0106 0.7217 0.0573
APC FYB 0.1332 0.6829 0.9736 0.2170
TCF12 CSF2RA −0.3552 −0.6469 0.9837 −0.7988
PIG3 NFKBIA 0.5328 0.5476 0.8739 0.4362
CASP4 RBL2 −0.4440 −0.4355 0.9438 −0.7186












































Correlation node1 node2 pval prob
0.5196239 JUND EGRI 4.549748e−09 0.9821273
0.3971803 CDC2 CCNA2 1.490676e−05 0.9821273
0.3888355 API2 NFKBIA 2.325541e−05 0.9821273
0.3817253 CASP8 IFNAR1 3.365286e−05 0.9778470
0.3749201 IL16 EGRI 4.755512e−05 0.9317983
−0.3543562 MAPK9 SLA .291719e−04 0.9317983
0.3503031 IL16 SOD1 1.560555e−04 0.9317983
0.3477015 IL2RG API1 1.759564e−04 0.9079010








Correlation node1 node2 pval prob
−0.3235028 PPS6KA1 FYB 2.286947e−05 0.9599103
0.3029697 IRAK1 MPO 7.744064e−05 0.9599103
0.3019622 SMN1 CCNC 8.202942e−05 0.9599103
0.2990471 RB1 MAP3K8 9.678107e−05 0.9400666
0.2932716 RB1 MAPK9 1.336132e−04 0.9287469
−0.2842216 ITGAM SOD1 2.184800e−04 0.9287469
−0.2839907 CDC2 CYP19 2.211905e−04 0.8543381
−0.2687344 IL4R C3X1 4.880864e−04 0.8543381
−0.2680201 GATA3 C3X1 5.059491e−04 0.8543381
0.2628164 CASP8 PIG3 6.554510e−04 0.8543381
0.2627168 CTNNB1 SKIIP 6.586726e−04 0.8543381







































ContaminatedGroups TypeofOutliers Nooutl τ1 τ2 ρd ρc
none none 0 0.454 0.454 0.549 0.544
X(t) Shape 1 0 0 0.0231 0.0007
X(t) Shape 2 0 0 0.0242 0.0669
X(t) Shape 3 0 0 0.0244 0.1292
X(t) Shape 4 0 0 0.0245 0.1284
X(t),Y(t)sameposition Shape 1 0 0 0 0.2122
X(t),Y(t)sameposition Shape 2 0 0 0 0.4137
X(t),Y(t)sameposition Shape 3 0 0 0 0.2707
X(t),Y(t)sameposition Shape 4 0 0 0 0.27
X(t),Y(t)differentposition Shape 1 0 0 0.0296 0
X(t),Y(t)differentposition Shape 2 0 0 0.0301 0.0698
X(t),Y(t)differentposition Shape 3 0 0 0.0303 0.1446




ContaminatedGroups TypeofOutliers Nooutl τ1 τ2 ρd ρc
none none 0 0.454 0.454 0.549 0.544
X(t) Magnitude 1 0.0033 0.0033 0.096 0.002
X(t) Magnitude 2 0.0016 0 0.009 0.043
X(t) Magnitude 3 0.008 0.008 0.17 0.18
X(t) Magnitude 4 0.026 0.026 0.095 0.126
X(t),Y(t)sameposition Magnitude 1 0.008 0.009 0.16 0.34
X(t),Y(t)sameposition Magnitude 2 0.0131 0.0147 0.2757 0.4022
X(t),Y(t)sameposition Magnitude 3 0.0163 0.0196 0.3346 0.4239
X(t),Y(t)sameposition Magnitude 4 0.0343 0.0375 0.3419 0.4292
X(t),Y(t)differentposition Magnitude 1 0.0196 0.0245 0.1786 0.0079
X(t),Y(t)differentposition Magnitude 2 0.0212 0.0261 0.1766 0.0384
X(t),Y(t)differentposition Magnitude 3 0.0131 0.0196 0.1135 0.1652




ContaminatedGroups TypeofOutliers Nooutl τ1 τ2 ρd ρc
none none 0 0.454 0.454 0.549 0.544
X(t) Shape-magnit 1 0.003 0.004 0.09 0.0008
X(t) Shape-magnit 2 0.001 0 0.006 0.028
X(t) Shape-magnit 3 0.008 0.008 0.15 0.18
X(t) Shape-magnit 4 0.02 0.02 0.079 0.11
X(t),Y(t)sameposition Shape-magnit 1 0.008 0.009 0.16 0.41
X(t),Y(t)sameposition Shape-magnit 2 0.013 0.014 0.27 0.43
X(t),Y(t)sameposition Shape-magnit 3 0.016 0.019 0.33 0.41
X(t),Y(t)sameposition Shape-magnit 4 0.034 0.037 0.34 0.41
X(t),Y(t)differentposition Shape-magnit 1 0.019 0.024 0.18 0.002
X(t),Y(t)differentposition Shape-magnit 2 0.021 0.026 0.18 0.04
X(t),Y(t)differentposition Shape-magnit 3 0.013 0.019 0.12 0.19















































































































































































































































































































































































X(t)=f1(t,Z1) Y(t)=f2(t,Z2) σ12 ρ¯sIL ρ¯sSL τ¯1 τ¯2 ρ¯c ρ¯d ρ¯p
1 (t+Z1)3+(t+Z1)2+3(t+Z1) (t+Z2)2+ 78(t+Z2)−10 0.8 0.667 0.6596 0.4861 0.4874 0.7448 0.7098 0.6943(0.0811) (0.0882) (0.0657) (0.0711) (0.0898) (0.1139) (0.1055)
2 sin(t+Z1) cos(t+Z2) −0.7 0.4354 0.445 0.3084 0.2774 0.5367 0.3605 0.4022(0.1244) (0.1407) (0.0923) (0.0835) (0.1004) (0.11) (0.1189)
3 (t+Z1)2 (t+Z1)4 1 1 1 1 1 0.9566 0.922 0.9179(0) (0) (0) (0) (0.0118) (0.0125) (0.0127)
4 (t+Z1)2+7(t+Z1)+2 ((t+Z2)2+7(t+Z2)+2)3 1 0.9997 1 1 1 0.9989 0.7779 0.7688(0.0029) (0) (0) (0) (0) (0.0347) (0.0278)
5 (t+Z1)2+7(t+Z1)+2 1−((t+Z2)2+7(t+Z2)+2)3 1 −1 −1 −1 −1 0.999 −0.78 −0.7644(0) (0) (0) (0) (0.0009) (0.0275) (0.0285)
6 exp(t+Z1) (t+Z2)3+(t+Z2)2+3(t+Z2) 0.6 0.5802 0.5546 0.4047 0.4138 0.5098 0.5682 0.5193(0.0967) (0.1072) (0.0811) (0.0751) (0.1431) (0.1301) (0.1559)
7 exp(t+Z1)2 cos(t+Z2) −0.8 0.4417 0.4430 0.3097 0.2982 0.3101 0.0408 0.0846(0.1195) (0.1198) (0.0922) (0.1035) (0.07) (0.1458) (0.1697)
8 sin(t+Z1) (t+Z2)2 0.4 0.1706 0.1458 0.1080 0.1059 0.3382 0.1647 0.1173(0.1331) (0.1307) (0.1035) (0.1021) (0.1132) (0.0916) (0.1175)
9 (t+Z1)2+9(t+Z1)−5 cos(3t+Z2) 1 −0.935 −0.9327 −0.7198 −0.9476 0.9334 −0.7244 −0.6976(0.0176) (0.0199) (0.0853) (0.0358) (0.0458) (0.0562) (0.0708)
10 exp(t2+Z1) (t+Z2)2−8t+Z2 0.9 0.7743 0.7892 0.3621 0.5991 0.8544 0.4620 0.8309(0.0634) (0.0608) (0.1078) (0.0706) (0.0485) (0.1215) (0.0616)




samplesize Model1 Model1 Model2 Model2
ρ¯sIL ρ¯sSL ρ¯sIL ρ¯sSL25 0.6492 0.6612 0.077 0.0781
(0.1270) (0.1301) (0.2030) (0.2137)
50 0.6697 0.6748 0.0732 0.0993
(0.0881) (0.0686) (0.1426) (0.1369)
100 0.6709 0.6534 0.0883 0.0754
(0.0559) (0.0617) (0.0945) (0.0998)
150 0.6598 0.6668 0.0626 0.0685
(0.0448) (0.0495) (0.0847) (0.0789)
1000 0.6699 0.6724 0.0767 0.0807
(0.0177) (0.0204) (0.0341) (0.0348)
Tables3.3:Sensitivitytothenumberofpointsinthediscretization
numbersofpoints Model1 Model1 Model2 Model2
ρ¯sIL ρ¯sSL ρ¯sIL ρ¯sSL25 0.6542 0.6542 0.0647 0.0647
50 0.6542 0.6542 0.0648 0.0648
100 0.6546 0.6546 0.0648 0.0648
150 0.6548 0.6548 0.0646 0.0646


































































Contaminated Groups Typeof Outliers N outlyers ρIL ρSL τ1 τ2 ρd ρc ρp
none none 0 0.6213 0.6213 0.4547 0.4547 0.5491 0.5449 0.5367
X(t) Shape 1 0.0067 0.0067 0 0 0.00036 0.0027 0.0007
X(t) Shape 2 0.0069 0.0069 0 0 0.042 0.1213 0.0007
X(t),Y(t)sameposition Shape 1 0.010 0.010 0 0 0 0.006 0.0015
X(t),Y(t)sameposition Shape 2 0.0094 0.0094 0 0 0 0.7511 0.0018
X(t),Y(t)differentposition Shape 1 0.0086 0.0086 0 0 0.0009 0.0011 0.00037
X(t),Y(t)differentposition Shape 2 0.0072 0.0072 0 0 0.046 0.1477 0.0005
X(t) Magnitude 1 0.045 0.045 0.035 0.039 0.28 0 0.313
X(t) Magnitude 2 0.039 0.039 0.025 0.028 0.066 0.035 0.5446
X(t),Y(t)sameposition Magnitude 1 0.053 0.053 0.0646 0.075 0.227 0.6505 0.2457
X(t),Y(t)sameposition Magnitude 2 0.055 0.055 0.078 0.086 0.47 0.7414 0.3547
X(t),Y(t)differentposition Magnitude 1 0.074 0.074 0.072 0.082 0.418 0.008 0.436
X(t),Y(t)differentposition Magnitude 2 0.079 0.079 0.075 0.086 0.383 0.017 0.7315
X(t) Shape-magnitude 1 0.045 0.045 0.035 0.039 0.2811 0.001 0.312
X(t) Shape-magnitude 2 0.039 0.039 0.025 0.028 0.092 0.043 0.5438
X(t),Y(t)sameposition Shape-magnitude 1 0.053 0.053 0.064 0.075 0.227 0.689 0.2467
X(t),Y(t)sameposition Shape-magnitude 2 0.055 0.055 0.086 0.086 0.4775 0.7973 0.3551
X(t),Y(t)differentposition Shape-magnitude 1 0.074 0.074 0.072 0.082 0.419 0.0014 0.4373














































X(t) Y(t) σ12 ρsIL p-value τ1 p-value τ2 p-value
(t+Z1)2 (t+Z1)4 1 1 0 1 0 1 0
(t+Z1)2+7(t+Z1)+2 ((t+Z1)2+7(t+Z1)+2)3 1 0.9996 0 0.9967 0 0.9967 0
(t+Z1)3+(t+Z1)2+3(t+Z1) (t+Z2)2+78(t+Z2)−10 0.8 0.7197 0 0.4645 0 0.4645 0
exp(t+Z1) (t+Z2)3+(t+Z2)2+3(t+Z2) 0.6 0.6213 0 0.4547 0 0.4547 0
sin(t+Z1) cos(t+Z2) −0.7 0.4840 0.0002 0.3763 0.0002 0.3127 0.0012
sin(t+Z1) (t+Z2)2 0.4 0.3178 0.0241 0.2212 0.0230 0.2180 0.0244
cos(t+Z1) (t+Z2)2−9(t+Z2) 0.2 0.0583 0.6813 0.0351 0.7244 0.0351 0.7122
exp(t+Z1)2 5(t−Z2)3−3(t+Z2)+9 −0.2 0.0442 0.7587 0.0155 0.8812 0.0155 0.8826
(t+Z1)3 (t+Z2)2+4(t+Z2)−7 −0.5 −0.6804 0 −0.4906 0 −0.4906 0
(t+Z1)3+(t+Z1)2 (t+Z2)2−2(t+Z2) −0.9 −0.8815 0 −0.5527 0 −0.7012 0
(t+Z1)2+7(t+Z1)+2 1−((t+Z1)2+7(t+Z1)+2)3 1 −0.9938 0 −0.9837 0 −0.9755 0


































σ12 -1 -0,9 -0,8 -0,7 -0,6 -0,5 -0,4 -0,3 -0,2 -0,1 0
ρ¯s -0,92 -0,8 -0,7 -0,61 -0,51 -0,42 -0,34 -0,24 -0,16 -0,08 0
fr 1 1 1 1 0,96 0,86 0,69 0,35 0,21 0,12 0,07
σ12 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
ρ¯s 0,077 0,16 0,25 0,32 0,41 0,52 0,61 0,69 0,8 0,92





















ρ¯s size ofthe bootstrap sample number of points
500 1000 1500 2000 2500 25 50 100 150
0.5989 1 0.99 1 1 1 0.99 0.97 1 1
-0.2447 0.43 0.33 0.35 0.36 0.51 0.12 0.51 0.63 0.89
0.012 0.05 0.06 0.04 0.03 0.02 0 0.02 0.23 0.3
0.2516 0.47 0.5 0.38 0.42 0.36 0.13 0.36 0.69 0.73
0.6968 1 1 1 1 1 1 1 1 1






















X(t)=f1(t,Z1) Y(t)=f2(t,Z2) σ12 ρ¯sIL ρ¯sSL τ¯1 τ¯2 τ¯IL τ¯SL
1 (t+Z1)3+(t+Z1)2+3(t+Z1) (t+Z2)2+ 78(t+Z2)−10 0.8 0.667 0.6596 0.4861 0.4874 0.4844 0.4825(0.0811) (0.0882) (0.0657) (0.0711) (0.0699) (0.0714)
2 sin(t+Z1) cos(t+Z2) −0.7 0.4354 0.445 0.3084 0.2774 0.2906 0.2941(0.1244) (0.1407) (0.0923) (0.0835) (0.0774) (0.0776)
3 (t+Z1)2 (t+Z1)4 1 1 1 1 1 1 1(0) (0) (0) (0) (0) (0)
4 (t+Z1)2+7(t+Z1)+2 ((t+Z2)2+7(t+Z2)+2)3 1 0.9997 1 1 1 1 0.9995(0.0029) (0) (0) (0) (0) (0.0049)
5 (t+Z1)2+7(t+Z1)+2 1−((t+Z2)2+7(t+Z2)+2)3 1 −1 −1 −1 −1 −1 −1(0) (0) (0) (0) (0) (0)
6 exp(t+Z1) (t+Z2)3+(t+Z2)2+3(t+Z2) 0.6 0.5802 0.5546 0.4047 0.4138 0.4044 0.4138(0.0967) (0.1072) (0.0811) (0.0751) (0.0803) (0.0824)
7 exp(t+Z1)2 cos(t+Z2) −0.8 0.4417 0.4430 0.3097 0.2982 0.2924 0.2963(0.1195) (0.1198) (0.0922) (0.1035) (0.0860) (0.1057)
8 sin(t+Z1) (t+Z2)2 0.4 0.1706 0.1458 0.1080 0.1059 0.0898 0.0966(0.1331) (0.1307) (0.1035) (0.1021) (0.0902) (0.0852)
9 (t+Z1)2+9(t+Z1)−5 cos(3t+Z2) 1 −0.935 −0.9327 −0.7198 −0.9476 −0.8097 −0.8142(0.0176) (0.0199) (0.0853) (0.0358) (0.0365) (0.0368)
10 exp(t2+Z1) (t+Z2)2−8t+Z2 0.9 0.7743 0.7892 0.3621 0.5991 0.5866 0.5894(0.0634) (0.0608) (0.1078) (0.0706) (0.0581) (0.0627)


















































Data1 Data2 ρsIL p-value Decision τ1 p-value τ2 p-value
Dailytemperature Dailyprecipitation 0.6043 0.0002 rejectH0 0.0807 0.5050 0.4958 0
Monthlytemperature Monthlyprecipitation 0.5764 0.0004 rejectH0 0.1378 0.2438 0.4622 0.0002
Montreal Resolute 0.6041 0.0050 rejectH0 0.2368 0.1468 0.3316 0.0394
Montreal PrinceRupert −0.0612 0.7940 acceptH0 0.0632 0.6914 −0.026 0.883
Montreal FortSanJohn 0.1160 0.6220 acceptH0 −0.0579 0.7398 0.0684 0.6902
Resolute PrinceRupert −0.1836 0.4322 acceptH0 −0.2316 0.1620 −0.1158 0.4850
Resolute FortSanJohn 0.0168 0.9516 acceptH0 0.0895 0.59 0.0316 0.8668



































































Phoneme1 Phoneme2 ρsIL p-value Decision τ1 p-value τ2 p-value
AA AO 0.078 0.1144 acceptH0 0.0257 0.4536 0.0604 0.0692
AA SH −0.100 0.0464 rejectH0 −0.0675 0.048 −0.0763 0.0192
AA IY 0.058 0.2664 acceptH0 0.0004 0.9624 0.0459 0.1504
AA DCL 0.010 0.791 acceptH0 −0.0186 0.6056 0.003 0.9174
AO SH −0.040 0.422 acceptH0 0.0079 0.8088 −0.0245 0.4744
AO IY 0.010 0.845 acceptH0 0.0386 0.2336 0.0086 0.7944
AO DCL −0.020 0.696 acceptH0 −0.0053 0.8920 0.00045 0.9840
SH IY −0.025 0.64 acceptH0 −0.0479 0.1592 −0.0179 0.5832
SH DCL 0.027 0.547 acceptH0 0.0188 0.5832 0.0109 0.7616
IY DCL −0.019 0.691 acceptH0 0.0271 0.4256 −0.0079 0.8320
74
Spearmandependencecoefficientforfunctions







10 log−periodograms of phoneme AA







10 Log−periodograms of phoneme AO










10 Log−periodograms of phoneme SH






10 Log−periodograms of phoneme IY





































































































































































































































































































































































































































































































3.δ(aX(t)+b,cY(t)+d)= δ(X(t),Y(t)), ac>0;−δ(X(t),Y(t)), ac<0.























































































































































































































































































































































































































































































X(t)=2(t+Z1)3 and Y(t)=5X(t)+1 



































X(t)=3t+Z1 and Y(t)=(t+Z2)2 











 X(t)=exp(t+Z1) and Y(t)=−3X(t)








































































































































































































































































































































































































 A shape outlier











 A shape outlier

































































































































































































































































































































































































































































































































































A magnitude−shape outlier 
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